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A20 year old patient with myotonic dystrophy presented
with hemodynamically significant ventricular tachy-
cardia at a rate of 230 beats/min requiring cardioversion.
Two days later, the identical tachycardia was repro-
ducibly initiated and terminated in the electrophysiology
laboratory using two extrastimuli in the right ventricle.
Trials of procainamide and quinidine were not successful
Myotonic dystrophy carries a significant but undefined risk
of sudden death (1). The electrocardiograms of such patients
are characterized by abnormalities of impulse formation and
conduction, and because of this. it has been assumed that
the sudden death is due to advanced heart block (2-5). We
recemly had the opportunity to study in the electrophysiol-
ogy laboratory a patient with myotonic dystrophy who had
clinical ventricular tachycardia. This case suggests that ven-
tricular arrhythmias may contribute to the known cardiac
mortality rate of this group of patients.
Case Report
A 20 year old man was admitted to San Pedro Peninsula
Hospital on September 26, 1982 for treatment of an ar-
rhythmia. He had known myotonic dystrophy characterized
by muscle weakness and mental retardation. His cardio-
vascular history was negative for palpitation, presyncope,
syncope or chest pain. Although he did little physically, he
had no exertional chest pain or respiratory symptoms. Phe-
nytoin had been previously prescribed by a neurologist for
his myotonia, but he was taking no medication before ad-
mission to the hospital. There was no recent viral syndrome.
Thirteen blood relatives in the geographic area have known
myotonic dystrophy.
Twelve hours before admission to the hospital, the patient
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in controlling the induced rhythm and amiodarone was
administered. On restudy with amiodarone, ventricular
fibrillation was induced using a singleextrastimulus. This
case suggests that ventricular tachyarrhythmias may
contribute to the known cardiac morbidity and mortality
in myotonic dystrophy.
noted the abrupt onset of a rapid pulse. He felt weak and
Iightheaded through the night and the next morning was
brought by paramedics to this hospital's emergency room.
His blood pressure on arrival was 60 mm Hg systolic and
his pulse rate was 230 beats/min. The tachycardia (Fig. 1)
did not respond to carotid massage or to 125 mg lidocaine
intravenously. He was then given 7 mg of intravenous di-
azepam and, using anterior/posterior paddles and 100 watt
seconds, the arrhythmia was converted to sinus rhythm.
On physical examination after cardioversion, the patient
was a slight, pale young man with nasal speech. Height was
174 em, weight was 43 kg. He seemed mentally retarded.
There was no abnormal jugular venous pulsation and the
carotid upstroke was normal. The lungs were clear to per-
cussion and auscultation. The cardiac apical impulse was
in the fifth intercostal space at the midclavicular line. There
were no heaves, lifts, taps or thrills. The first and second
heart sounds were normal and there were no murmurs or
clicks. The facies were myopathic with wasting of the mas-
seters and temporal muscles. The deep tendon reflexes were
present although reduced with intact sensation. There was
marked weakness and atrophy of the muscles of the upper
and lower limbs without fasciculation. The grip was myotonic.
After cardioversion, he was admitted to the coronary
care unit and subsequently had an uneventful clinical course.
Results of blood tests at admission included a normal he-
mogram and electrolytes. The first creatine kinase (CK)
value was 246 Ill/liter (normal range 35 to 232). A second
CK value from a blood sample drawn 8 hours after admis-
sion was 297 IV/liter with 5.8% CK-MB and a third CK
value from a sample drawn 24 hours after admission was
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Figure I. Standard 12.1ead electrocar-
diogram at admission shows a regular .
wide QRS tachycardia at a rate of 230
beats/min. Lead III is missing. The iden-
tical tachycardia was induced in the elec-
trophysiology laboratory.
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287 IU/liter with 6.5% CK-MB . Thyroid function tests were
normal. On the second hospital day , a technetium pyro-
phosphatase scan was negative for infarction. The electro-
cardiogram continued to show left anterior hemiblock and
incomplete right bundle branch block with stable ST seg-
ments. The minimal elevation in CK and CK-MB at ad-
mission was most consistent with a minor degree of cardiac
ischemia due to the prolonged tachycardia.
Electrophysiologic study. Three days after admission,
the patient was taken to the cardiac electrophysiology lab-
oratory for study of the arrhythmia. Using standard electrode
catheter techniques, an atrial pacing study demonstrated
normal sinus node function and no evidence of ventricular
aberration during atrial pacing. Baseline electrophysiologic
intervals (in ms) were as follows: AH 125, HV 125 and
functional refractory period of the AV node 380. The atrial
catheter was repositioned in the right ventricular apex and
a ventricular induction study was performed . Ventricular
burst pacing was initiated at a cycle length of 700 ms and
decreased by 50 ms intervals to 350 ms. A ventricular re-
fractory curve was performed at a paced cycle length of 700
ins:The Sz stimulus was placed io ms outside the ventricular
refractory period and an S3 refractory curve was done. This
p~ogram was repeated at a ventricular drive of 630 and 500
ms. At a ventricular drive of 500 ms, an SISZ interval of
260 ms and an SZS3 interval of 260 ms, ventricular tachy-
cardia was reproducibly initiated and then terminated by
overdrive pacing (Fig. 2). The right ventricular apical cath-
eter was repositioned in the right ventricular outflow tract
and the stimulation protocol was repeated . The identical
ventricular tachycardia was initiated at an SIS! interval of
500 ms , S\Sz interval of 220 ms and an SZS3 interval of
280 ms. The ventricular induction study was repeated the
next day after the patient had received procainamide intra-
venously (procainamide level 5.8 f-Lg/ml at the time of study).
The identical tachycardia was initiated. The next day after
oral loading with four spaced doses of 300 mg of quinidine
sulfate , the same ventricular tachycardia was readily in-
Figure 2. Induction of the ventricular
tachycardia . Displayed are vectorcardio-
graphic leads X, Y, Z, His bundle elec-
trogram (HBE) and right ventricular ap-
ical electrogram (RV). Time lines (T) are
100 ms. The atrial electrogram is labeled
A. At a ventricular (S.S. ) drive of 500
ms, S,S2 of 260 ms and S2SJ of 260 ms,
a sustained, monomorphic ventricular
tachycardia is induced at a cycle length
of 260 ms. Ventriculoatrial conduction is
absent.
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duced using the same program (quinidine level 5.1 j.Lg/ml
at the time of study). After the failure of both these drugs,
treatment with amiodarone was begun at a dose of 1.8
g/day for 7 days, then reduced to 400 mg/day after 1 week.
Radionuclide study and angiocardiography. Before
the patient was discharged, a technetium pyrophosphatase
radionuclide wall motion study demonstrated the left ven-
tricular ejection fraction to be 65% with normal contractility.
Because right ventricular emptying appeared sluggish, a
right-sided angiocardiogram was performed with an injec-
tion of 60 cc of dye into the superior vena cava. Right
ventricular contractility and size were entirely normal by
this technique.
Follow-up electrophysiologic study. A follow-up in-
duction study was done after the patient had been taking
400 rng of amiodarone per day for 6 weeks. Using an SIS!
interval of 700 ms and an S,S2 interval of 350 ms, ventric-
ular fibrillation was induced that necessitated cardioversion
(Fig. 3). The patient has had no recurrence of his clinical
tachycardia while taking amiodarone during the past year.
Discussion
Previous reports of arrhythmia in myotonic dystro-
phy. Previous clinical studies (6-9) of myotonic dystrophy
include several well documented examples of sudden car-
diac death; however, the e1ectrophysiologic mechanism of
these events is unclear. Because of the relatively high in-
cidence of conduction delay seen on the electrocardiograms
of patients with asymptomatic myotonic dystrophy, it might
be thought that paroxysmal atrioventricular (AV) block is
a cause of sudden death. Church's review (10) of 236 pa-
tients with myotonic dystrophy found the most common
electrocardiographic abnormalities to be a PR prolongation
beyond 200 ms (89 of 236) and a QRS duration beyond 80
ms (51 of 236). Sinus bradycardia and atrial arrhythmias
suggesting sinus node dysfunction were much less common.
Yet, despite these rather common abnormalities on electro-
cardiography, there have been very few reported examples
(3,5) of symptomatic atrioventricular (AV) block.
Invasive electrophysiologic testing in patients with my-
otonic dystrophy has shown minimal prolongation of distal
His-Purkinje conduction with normal sinus node, atrial and
AV node function (11). Electrophysiologic testing per-
formed 35 months apart in a group of seven asymptomatic
patients showed unpredictable but minor delays in His-Pur-
kinje conduction and an insignificant increase in AV node
refractoriness (12). Irrespective of the electrocardiographic
abnormalities at rest, the studies were not helpful clinically
in detecting the need for pacemaker therapy in asymptomatic
patients. Ventricular induction studies have not previously
been carried out as part of the electrophysiologic evaluation.
There is virtually no published evidence that ventricular
arrhythmias are of clinical significance in myotonic dystro-
phy, although some investigators (11,13) have speculated
that they might be important. Litchfield (3) and Strasberg
(14) reported ventricular tachycardia in patients with my-
otonic dystrophy, but in both cases the rhythm was asso-
ciated with a high degree of AV block. Rosenthal and Chaf-
fee (9) published, as a rhythm strip, a wide QRS rhythm at
a rate of 280 beats/min in a patient with myotonia in clinical
shock, but they could not distinguish whether the rhythm
represented atrial flutter with 1: 1 conduction and aberration
or ventricular tachycardia. A number of reported cases of
sudden death (6,7,8,11,15) among patients with myotonic
dystrophy suggest paroxysmal ventricular arrhythmia rather
than AV block as the cause of death, based on an analysis
of previous electrocardiograms and the clinical setting.
Figure 3. Induced ventricular fibrillation
at electrophysiologic study performed
while the patient was taking amiodarone.
The display is similar to that of Figure 2.
At a ventricular drive of 700 ms and an
5 15 2 of 350 ms, coarse ventricular fibril-
lation is induced that necessitated
cardioversion,
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Present case. Our patient presented with ventricular
tachycardia that was subsequently easily initiated and ter-
minated in the electrophysiology laboratory. It caused se-
vere hemodynamic compromise at admission, necessitating
urgent cardioversion. The outcome was not fatal nor was
ventricular fibrillation induced in the electrophysiology lab-
oratory before retesting with the patient receiving amioda-
rone. However, the patient was young and tolerated the
ventricular tachycardia better than he might have at an older
age when the nonspecific cardiomyopathy, typical of pa-
tients with myotonic dystrophy (15), might adversely affect
myocardial performance at rapid ventricular rates.
Implications. Further systematic electrophysiologic
testing of patients with myotonic dystrophy using careful
ventricular induction techniques is necessary to identify the
precise incidence of inductible ventricular tachycardia. Ad-
ditional clinical studies will be necessary to correlate in-
ducibility of arrhythmia with clinical outcome. However,
this patient's unusual arrhythmia suggests that ventricular
tachycardia may be responsible for some of the sudden
deaths noted in patients with myotonic dystrophy.
Addendum
After this report was prepared, the patient presented in
December 1983 with asymptomatic electrocardiographic
evidence of Mobitz type II second degree heart block. Elec-
trophysiologic study demonstrated infra-Hisian block in the
nonconducted beats, with an HV interval of 135 ms in the
conducted beats (at the previous study in September 1982,
the HV interval was 125 ms). The patient had been taking
amiodarone, 400 mg/day, for IS months. A DDD pace-
maker was inserted without incident.
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